Cerebral vasodilatory effect of high-dose, intravascular endothelin-1: inhibition by NG-monomethyl-L-arginine.
The effects of intracarotid administration of endothelin-1 on the cerebral microvessels were examined in anesthetized cats. The local cerebral blood volume in the cortex, which reflects the cumulative dimensions of the cerebral microvessels, was measured by our photoelectric method. A low dose of endothelin-1 (0.1 nmol) elicited mild but significant declines in cerebral blood volume. Following a high dose of endothelin-1 (3 nmol), the cerebral blood volume was initially reduced, probably due to the marked fall in arterial blood pressure, but was subsequently increased significantly. The increase in cerebral blood volume was not secondary to the rise in blood pressure, since it was unaffected by inhibition of the blood pressure changes with BQ-123 (1 mg/kg), an endothelin antagonist. However, the cerebral blood volume increase was prevented by continuous administration of NG-monomethyl-L-arginine (0.35 mg/kg per min), an inhibitor of nitric oxide synthesis, plus BQ-123. BQ-123 itself had no significant effects on cerebral blood volume or blood pressure. We conclude that while a low dose of intravascular endothelin-1 steadily constricts the cerebral microvessels, a high dose dilates the cerebral microvessels through the induction of nitric oxide synthesis, probably in the endothelium.